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The. Study and Facilitation of Talent for Mathematics 
* . ' Julian C, Stanley 

I. Introduction 
' ^ * ' * .. 

A, General vs. Special Ability • , 

■ 

Jn their preoccupation with IQ's as the principal criteria for 
defining intellectual giftedness, those who study or help the gifted 
have not given much attention to special mental abilities. For them 
the approach of Galton, Binet, Terrnan, and Wechsler has ti^iumphed 

i 

over that of Spearman and Thurstone,"^ The assessment of global IQ that 
Terman established so firmly on the basis of Binet and Simon's 1904-11 
work is one of psychology's greatest contributions to education, but 
like all single indices it has sharp limitations. The? deliberate 
averaging of- various abilities produces a generally useful average but 
does not highlight special abilities- The Stanf ord-Binet Intelligence 
Scale is indifferent, for example, t^ whether one excels on tnemory and 
is less strong on mathematical reasoning, or vice versa. Either can 
compensate for the other. A high IQ, even 140 or more, does not guar- 
antee any particular special ability. 

This creates a problem in parts of the U.S.A. where giftedness is 
defined by the state department "of education as a minimum overall IQ 
such as 130 ot 132. Because intellectually gifted students are identi- 
fied in this way, there is a strong tendency .to group them for instruc- 
tion in most subjects according to IQ instead of determining their 
actual readiness for each subj ect Separately . The outcome is usually 
inefficiency and frustration for both student and teacher. If David, 

9- 

whose IQ is 140, does not do as well in mathematics as Bill, who is his 
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age and whose IQ on the same test is also lAO, it is likely to be said ^ 
that IMVid is poorly motivated, inattentive, or lazy. Actually, there 
is no reason to suppose that th^ two are anywhere near equal in mathe- 
matical reasoning ability. Grouping on that special ability first, with 
some consideration also being i^iven too IQ as a measure of learning rate, 
will produce much more horaogei:|eous classes than IQ as the primary.group- , ' 
ing variable possibly could, | 

Underlying the above discussion is a basic difference in philosophy 
between two approaches to identifying intellectual talent. If youths 
are required to average high l?y earning a high IQ, some with ex5>ellent . 
special abilities .will be misled. If they are chosen entirely via a ^ 
test of special ability such a!s mathematical reasoning, nonverbal ' - 

• ■ r • ■ ■ 

reasoning, mechanical comprehension, or spatial relationships, some will 
not have high IQ's (though if ^he criterion score is quite high, few are / 
likely to have low IQ's). An obvious solution is to administer several 
tests- of various special abilities such as the Differential Aptitude Test Bat 
tery^ that cover a variety of\^abilities which reveal much about* the 

)routh's intellectual functioning. This approach has limitations when 

/' ^ ' ■ ' • ■ ' 

the examinee does not read well; for such persons an individually ad- 

*> ' ^ 

ministered test of intelligence such as the Stanf ord-Binet or one of 
'the Wechsler* series will usually give more valid.^information about gen- 
eral ability than will group tests, which are often somewhat speeded and 
demand reading skills. , This multi-aptitude group-test . approach can be 
supplemented by other tests such as thc^ Raven Progressive Matrices that ^ 

can be administered somewhat individually without a time limit. 

(\ 

,A related approach i^s to test mainly, for ,3 particular special abil- 
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ity such as knowledge of general vocabulary and then 



test the high 

scorers on it further to see what they are like in other cognitive 
and affective aspects. O^e will inevitably lose any persons, however 
bright, who do not score well in the- special area. The less the spec- 
ial-ability-, scores load factorially on general intelligence, the greater 
the loss of high-IQ individuals will be. For spelling, clerical speed 
and accuracy, certain types of spatial abilities, and many other abil- 
ities the loss might be considerable. If one's chief aim ^is to locate 
persons highly talented in a particular way, however, failure to iden- 

r ' * ^ / 

tify those with high IQ's who are not especially ta!|.ented in the des.red 
field may not be important. ^ ; 

B. Mathematical Reasoning Ability 

One of the most valuable , types of intellectual talent for both 

society and the individual is mathematical reasoning ability. , It under- 

« 

girds much of current achievement in technology, science, and social 
science. Usually this ability is poorly assessed by In-school mathe- 
tnatics tests, because often they coftsist of a mixture of cotpputation, 
learned concepts, and reasoning. Also, it is difficult to measure 
mathematical reasoning ability until the yojing student has acquired 
enough knowledge of elementary general mathematics witl^ which to reason. 

The basic content of the test items must be fairly well known so that 

* ^ ' 6 

reasoning can be the chief trait pleasured. ^ . 

II. SMPY's Annual Mathematics ' Talent Search 
A. The First Search * 
With these considerations in raind the Study of Mathematically Pre- 



cocious Youth (SMPY)' at The ^^ns Hopklnn University began Jn 1971 a 

large-scale, systematic attempt to identify at some optimum age students 

who reaison extremely well mathematically as determined by their scoring 

hi^h on a test of mathematical reasoning ability quite difficult for 

youths their age. Varlpus studies of the problem were made with a broad 

perspective in orde.r to choose the appropriate age level, .test, and 

testing conditions. These lied in March of 1972 to SMPY's first Annual 

Mathematics Talent Search among seventh, eighth, and under-age ninth 

graders in the Baltimore vicinity. A total of 396 students, most of 

who had already scored in the top 5% of national norms on an irj-grade 

mathematics test from an achievement-test battery, volunteered to take 

two tests designed primarily for above-average eleventh and twelfth 

graders. These were the College Entrance Examination Bbard's Scholastic 

Aptitude Test, mathematical part (SAT-M), and its Level I Mathematics 

Achievement Test. ^ 

The staff of SMPY, consisting then of Lynn H. Fox, .Daniel P. ICeat- 

ing, and the writer-, was surprised and pleased at ho^high a number of 

the contestants scored on these two difficult tests. It was found that 

49 per(^ent of the boys and ,30 percent of the girls already exceeded the 

average college-bound male twelfth gradet ' s SAT-M score Qf 497. The 

to^ score earned pn SAT-M was 790, only lO points below the highest 

8 

possible score for this test. The Math I scores added little to the 
information^provided by the SAT-M ones, so becaus^the latter are less 
affected by differences among the mathematics curricula of schools in 
the grades ^kirtdergarten through seven, we settled on SAT-M for future' 



uae. In light of our cumulative findingJi about the valiciity ol SAT-M, 

this waa probably a foptunato cier.islou. j i \, 

\. 

/ B* . Nummary of SAT-M statistics 

Table 1 /shows data concerning SAT~M scores in each of SMPY's four 

(To the printer: Please put Table 1 about hert^.) 

mathematics talent searches thus far^ The first three groups were roughly 

» 

comparable in age, being composed , mostly of seveifth and eighth graders, 

a few 

whereas the fourth consisted only of seventh graders and /underage stti- 
dents in higher grades. There have been some fluctuations from year to 
year, such as in the highest SAT-H scores obtained (790,>two 800's, 760, 
and two 780' s during the rq^spective four years), but considering the 
variety of recruiting methods used and the incr^sing geographical area^ 
covered each succeeding^ year that variation is not great. It is clear 
that a large reservoir of viji^tually untapped mathematical reasoning 

ability exists all around the region, though it is much greater in some 

«j * 

i 

places than in others. 

^^;^::F^r further statistics* from the 1976 search/ see Figures 1-4. 
^ C. Other Tests Used in the Searches 

Besides administering SAT-M each' of the four years, the S>rPY staff 
^varied from year to year the other aptitude arid achievement tests used 
in the competition* In 1972 there was also a genera L-science talent 
search; it involved taking college-level Forms lA arid IB of the Sequen- 
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tial Tests of Educational Progress (STEP) . ^ A tot^ of 192 students 
entered it, 138 of whom were also in tAe mathematics competiti^on 1 In 
1973 all 953 contestants took both part/s of the SAT, mathematical and 
verbal. In 1974 the 1519 contestants took only SAT^-M, Besides th^se 

J 7 ; 
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ability tcata, self-report Interest ''"J ^'niuo.s inventorley wo^i^ usihI 
during some of the years. 

D. The Model for the Se^^fch^ 
The model for SMPY's talent a^/ircl^tiy is the same as the ^^ubtltlc of 
Its Matberoatlcal Talent book, d^: dlficovery . (finding the t^^K^ncciti) , 
descriptic^ (testing tha highest s^^rer^^ a great deal more), ^i^d devel- 
opment (facilitating tfieir educatiori. especially in mathemati^^ and 
^related subjects). After the math^ttuiticaliy talented youth i^ identl-- 
fled and studied, it is fc^slple foi" someone to devise a smor^ijabord 
educationally accelerative options ^rom which -he/she may choo^j^ ad lib. 
Thia^lexible counseling approach, adapted to the abilities, ^^(^terests, 
mo t-x vat ions, and individual circumstances of each youth, does o^t cOn- 

) 

stitute rf* program in the same sens(^ that the usu^l procedures (or helping 

^ * ,\ 

' ^' 

gifted children do. Some highly tc^jented students choose litt:je or 
nothing from the bountiful possibilities, whereas others gorg^ them^. 
selves almost to the point of Wving to be restrained, ' No two tend tfo 
do 'exactly the same things at the ^^f^^ t^nie, 

III. 1 Special Educational .ProvisiOfiS for the Mathematically Talented 
A- Basic Components of tb^'^SiflO^^gasbord / 
What are the educational opportwities that cgnstitute the Smorgas- 
bord? The chief theme is getting along faster and better w3(.th mthe- 



matj^cs from Algebra I through the first or second year of col^l^ge mathe^ 
matlJts (usually Calculus I-III, lin^^r algebra, and differential 
equations). An able y^uth may take the first year of high-school 
algebra a year earlier than usual, complete two years of alp^bra in 

■ 8 , 



Qnti» or Mtudy botli auLiond-yiiur^Vi I frii|>ra and piano f»tuMiu'tiy I Mruno • y«^f»r , 
or learn tin* firrit y«Mr ol aly;i»l)ia on IjIs/Imm- own anM move laplilly Into 

the second yoar of al^^tibra nnd/or Into j',oonu»try, or It at)li' fuouK.h do 

) 

/even more than that. For example*, one brilliant ll--ycar-old t'arntu! ero- 

. 4 i 

dit by meana of the Advanced IMac omont Pro^rum Icvol BC t»xaml nat ion In 



mathematics, with a grade o[ A on a 5-point scale , for the freshman year 
of calculus at Johns Hopkins. A?j mentioned abovr, another ll-yc<jr-old 
simply ekipped the first year of college calculii^} entirely and 



/ear-o 
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among the best students in the third semester. These are extreme exam-' 
pies indeed, of course, but indicative of how incred Ibly slowpaced 180 
50-miniite periods of introductory hi>j;h-school cAlgebra would hav(» been 
f^r these stu^^ents when they were the "normal" uge for taking them, 
13 or 14, if SMPY had not Intervened strongly pn thair behalf!' 

Bv Importanf^o of Fast Pace. 

The borc^dom and frustration of even the 4veraj^-scoring contestants 

when incarcerated in a year-iong introductory algebra class is difficult 

for an adult to appreciate. Often, highly able youths themselves are 
S 

not aware of the extent of the slow-down, because it has been their lot 
from kindergarten onward. Actually, because of its more abstract nature 
and the abler-than-average students who enroll for it in the eighth or 
ninth grade, the already-bored studeht may actually experience a "lift" 
in spirits when entering beginning algebra. • Only by being givpn oppor-^ • 
tunities to move ahead at a more appropriate rate and on a better level" 
of rigor can the student realize how much time was being wasted and how 
much more enjoyment can be gained from studying mathematics. 

vThat is why SMPY's various special fast-math classes, usually taught 
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by a rol lctK«^ .|»r()l t'.MfiDr, have Ix-fn so NjM-r t mcu I .u 1 v Nurtt'.ri ! u 1 loi *i aui 
Hlderablc ptTCorUagi? of l lu- Mt ndc-nt n who ontricd tlu-in.^^^ hrln>; rd 
by their Intellectunl poem ratlirr than iiu^cly by tl»rli- aK*'niair?; and 
being moved ah>N^d fast by arf exec 11 cnl p/aclu»r make a world (»r dlf lt'r- 
ence Ittjtbo ntuijctMu' pro>.»rc,ss and I he I r sense ol aecoinp I I shmeiit . Oltra 
they "take oft" Intellectually like rockets when allowed to do so. Sev- 
eral brioi cASo studies later' /n thI^; |>ai)i-i will illustrate, this point. 

C. Other Aspects of the Ofi'erin^;s 

1. Sklppln>> Grade.s 
There are otheif features to the sinor^'.ashord . One I s skipping wlulle 

grades in sehool, especially the ^^rade at the end of the middle school' 

or the junior high school r,o that ^^lie studt»nt ^an more rapidly j^,et Into 

i 

a senior high school, where the intellectual fare is usually more varied 
and appropriate for able youths. 

2. Part-Time Study in College 

Another opportunity is the taking of college classes for credit 

part-time be^fore becoming a full-time college student. An occasional 

student may be able to do this at age 9 or 10. For example, the boy 

t 

who earned credit for college calculus by examination at age 11 also 
had been ar\highly successful college student of both the introduction 
to computer science and mini-computers while still 10. Other highly \ 
able students need to wait untirthey are 12-14 years old before takingj 
a college course. Others who: arc somewhat less able should wait until v 
they are 15-17, but not necessarily until they have completed high \ 
school. Nothing seems* to boost level of asp Ir.i turn more than making 

' . 10 
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ttu ''A" in n iTKuLn lullrKo roui^i' tu lompr i 1 i i <mi w I t l» n->'ul.ii rtilN-^'r 
BttuliMitN. The SMrV I».'M t Iilpani lavmlir f.ui li i .uu m.* linioclurilnu 
to cnmputfr Mrlriue. Ot Ium louirif. ollrii inkrn aw ,K^\\v^y .jl^.i-hni 
and trlgoMDiiuU ry, ilr.-u- 1 Ipt I nstroiuMny, 4iul t lu' cwiIcuIun. l)ut t lu« 
raiiKf of roiirtu^s t akiMi by an apj) i ^ i .ihl.. uumlnM- ol t lir stuiliMit?. Is duitr 
great. ^ ' 

In ;i !' lvt»-yf.ir pi-riiul w<» at SMl'Y h.ivr ;jriMi npprox 1 m.itr I y !()/ Ijoys 
and 24 ^-I rls taki^ a total ol :>// rotirsrs for credit. l)iMoio. - 

coming fu^l-tlmf coWv^^m studrnts. In iihori number, t'lil.s I .s t^u- (MiuLva- 
lent of 7 b.u-holor's de^'.rco.s. The rnmnhu lve Kradopolnt viVi^ra^'.r of 

the Kroup Ls 'K S^i. abov.* t he .requ i ri'inent for belii^ plaerd (>i/the Dean's 

Li.st at Johns Hopkins.*^ ' ' 

/ 

y 

I 

.1. Ct'eillt by Kxainination 
Another excellent way to move ahead Is via co 1 1 ef»e-cred i t examln.i-- 
tions. particularly those of the CoJle^;e lioard'j; Advanced Placement 
Program (APP) • Many high schools do not facilitate or encourage this 
until the twelfth grade, if at all. The staff of SMPY has-been working | 
hard calling to tlie attention of liighly able youths this ,splend id method 
of cutting both educational time and cost. It makes little sense for 
a student who at age 12 or 13 reasons extremely well mathematically, 

c 

better than the typical male college-bound twelfth grader d()es» to enter 
college later without having already gained credit for the first year 
of calculus and probably also of several other sul)jects such as phy.sics^ 
chemi^ry, biolo;»y, and whatever else he/she finds feasible. In a time 
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ot lapliilv rl-»luK ioll.'^'i- to-.l-. thl'* I V|M- i «• 1 r I ;» ( 1 (Ml (.in \n.\lr 

1 iniM)!' I .'lilt illffricMUr In t Ur I n -i t I t u t i t mi .i uiU-nt . ' p.u c-nt < .m allind, 

biH-nua«» it m.iv W4» 1 1 tiir.tn rlnrr vimi-- »•! un«lf' i ^-.i .i(lu,Vt c r.ruJv r.ithn ( liati 

! t>iii . ^ 

Th«' JiMl'Y (MmM fjt .in( who In .I.uui.m v nl *i 1/ yr.n old |»ul»lli 

tM-htnU NrV4'iUl» 'uoii^il MOO on .'"-A 1 M in.uM).;('(l to r*iMi i i rdl t 1 or two 

Hrm«'fit rr s of ii>lli'y,f ciIcuIum whilo •.rill 11 yiMi m old .nid two srmtvi t <• r -i 

oarh ol Molo^.y, clwml .-.t r v, and |)liv?;i(-, whilr Mill 1') hy in,»kin>; I he 

hlghrrit posslhh* K»'»'**' ('>) cMih ot loiii AI'V f xain i na t i on;i . Also, 

wlillf lA raniril an "A" trom a inajoi university by com t-spojuliMU ; 

« a 1 in I ns 

Mtndy III ii till rd-.siMurMt iT ( o 1 1 c^',t» /v. our . And lir ritlll has another year 
in which lo take Movi^ral more ATT rourM'.*: l)etori' y.^^^^U* ^^^^ to MIT or 
Harvard a yt^ar early, havln^: .skipped the ei>»ht]i y.radi*. 

A. Kilter ii)>', (-Volley,!' Kaily 
Quite a few of SMi'Y*?; {)a r t i e 1 pan t .s come to coJ le^;e early hy Imply 
leaving high school before comp 1 i-t l iig the la?;t grail»»(.s) or by doubling 
up in their subjects and theri'by being graduated early^; During the 
1976-7/ school year thort* were at Johns Hoi>kins itself 26 such students 

V 

wliora SMPY had sponsored for admission, and even more elsewhere whom it 

'helped to become • "rad leal accelerants." Six of tho.se ?6 plan to be 

graduated during the 1976-77 acaderaic year three to five years ahead o^f 

schedule, three of them while still 17 ^Avirs old, one at 18, and two at 

19. All have done well and greatly enjo>^ed the intellectual and social 

stimulation of college as ct^npared with the inappropriate pace and level 

ft. 

of the earlier grades. Again, we nust note that these .i r V,xcep t iona 1 1 y 
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able youths, perhaps one in 200 or less of their age group, but there 
fare, many like them across the country who can hardly get perraisfeion to 

».move even one year ahead of the age-in-grade lockstep.- SMPY's efforts 

*■ •< 

in tbis direction are virtually in their infancy, bec^se the students 

in even the earliest of its talent searches were at most accelerated 

ninth grades during the school year. 1971-72. Nearly all of them ' were onl-y 

'seventh or eighth graders then, .whom one would "expect" to be in the ^ 

twelfth grade or freshman year in college during the 1976-77 academic 

of. 1971 

year. \>!hen in the fall^/for spring of 1972 we first met 'the six early 
college gradBSE^es mentioned above, only t»??o of them had already skipped 
even one sciiool grade. None had yet done anything else that acceler- , 
at^d their progress through the grades. - " ^ 

5. College Graduation in Less Than Four Years 

There are several ways to go through college in less than four . * 

years, as five of the six students mentioned above are doing. Perhaps 

the most straightforward is by entering with sophomore standing attained 

by some combination of college courses taken whi:jle still in high school 

12 

and credits ^by examination. Another is by taking heavie^-thah- 
required course loads and/or attending summer school. With the compar- 
atively recent advent of intersessions — periods between terras — it has 
become possible in many colleges to . get^ extra credits then via courses 
or work experiences, A third method, feasible at Johns Hopkins and a 
few other institutions,' is taking a^ master's degree concurrently with 
the last year or two of the baccalaureate, SMPY's first radical acceler- 
ant did this. He entered Johns Hopkins in the fall of 1969 as a regular 

13 . 
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freshman ait age 13 after completing the eighth grade of a public school. 
By^^y of 1973 he thad received , the B.A. -degree, with major in the area 
of quantitative studies, at age 17 yearns 7 months. Only the tresis was 
needed to Complete, three months later, the M.S; Engineering degree 
with major in computer science. Had he done it during the seiiior year 

' ' ^ r 

• * • 13 
his 'two degrees could both have been awarded in May. 

6. Bypassing the Bachelor's Degree 
Some students simply shun the baccalaureate and go directly into 

grarduate work after two years of sq of undergraduate study. Most major 

. ./^ • ... . . . ■, , 

universities will permit this for an occasional meteoric student, 

- ■ / ■ . ■ . " . s ■ ■ - ■ . ' ' 

albeit perhaps reluctantly. Of course, many colleges and the undergradu- 
ate divisions of many universities are so rigidly addicted to the "Class 

of _^ concept that a student wishing to accelerate his/her educational- 

progress much must be extraordinarily planful and persistent. The 

ablest and .best-motivated intellectually precocious youths can usually, 

V- ^ 

find ways, however, especially including being earefql which collegiate 
institu^tion they choose.* The facts about how a school's accelerative 
policies actually operate, as often contrasted with what their pr^otiohal 
literature says, should be obtained in, .writing before enrolling. 

D. Few Major in Mathematics Itself 

. ft ' ' , 

The reader will have perceived that this discussion has moved away 

from mathematics per se into more general considerations of educational 

acceleration. Few students who at an eacly age score startlingly well 

•^on SAT-M will become mathematicians at a highly selective college. Most 

of them will go instead into fields which mathematics iindergirds or even 
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Into, th^se\ jsuch-as the^ractice of medi^^tiej ^j^gj^e/great mathematical 
ability is not essential of even very b^-^Pf uj^ Qf ten . this is appropriate 
because the need for persons holding tb^ deg^^^^ luathematics 



^ttself is being rather fully ^met (someW^^^ ^o^re th^" ^ thousand such 
degrees annually) — except, of course, t^^^^ f^^obabiy ^^^^^ will never 
be enough of the ablest, most creative ^^hein^^^^j^ans . As in most 
specialties, ^considerable room exists ^tie Very tPP*^^ Also, a 
bachelor's or master's degree in mathematics ^^^^ excellent bardkground 
for doj^ctoral work in a number of fields ' 

IV. Illustrations of HoV t^^^ ?^o^rgasbord Works 
. A. A' s* Progress 
To see how the smorgasbord of ^duc^^o^aj^j^y ^ccelerative opportune 
ities 'is used by its most ravenous part^^^^s^ -^^^ trace the progress 
of two similar boyS, A and B, from the all OP igyl through May of 1977. 

A. was born on 4 December 1959, so t>ec^^g iJ years old in the 

>^ ' 

late fall of 1976. In October of 1971, ^^^n first met him, ]he was 

. ■ ■ ' ' " 

an 11^-ear-old sixth grader in a public ^^hoo]^^ xn J^ne of 1972 he 

entered SMPY's first f ast-mathematic5 c^^^s- Aug^^^t 1973, after 
about 60 two-hour periods of rapidly pa<^^^ tr(ictio^> he had com- 
pleted at a^ high level two years of Iiigt^^^cihooi alg^^^^» college algebra, 
plane geometry, , trigonometry , and an^lyt^^^ Seoxnetry* Before then he had 
skipped the seventh grade and also m^de in . a reg^^^r college course 

in computer science at Johns Hopkins taK^^ on ^-^leased time from the 
eighth grade. After that one year in tti^ ^id^j^g grade of a junior high 
school he skijpr^ed the ninth and tentli gtr^^^s ^^tered the middle 
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grade of a rather selective senior high school. There he took Advanced 

" • \ ' • ■ ^ ' 

Placement calculus and studied physics on his own, besides takirig^a 
regular schedule of eleventh-grade courses. . Also, he enrolled at • 
night aiS during the sutnmer in, several college courses. (This left 
him time to win a= varsity letter in wrestling, be the math and science 
expert on the school's TV academl c-gamd^ team, tuto^a brilliant 



young^f riend in mathematics, and 



play 'an excellent game of golf, in 



spare moments he directed the^ successful campaign of his barely 14- 
year-old sophomore friend for thi presidency o^ the student^ council! ) 

After just this one year in| junior high and one in senior high, A 
entered' Johns Hopkins at age 14 as a sophomore, with ,14 cB^edits by APP 
jij^^^nations (calculus and. physfcs) and 20 credits from the college 
courses^ he had already taken. In January of 1977 he completed all 
requirement^ for the B. A. degree in mathematical sciences at age 17 
years 1 month, perhaps the youngest studejfit ever graduated from* Johns 

I- ■ ' ■ , - ■ 

Hopkins. Although a full-time college stltident only five semesters and 
no summers i he had taken advanced work in a number of , different: fields, 
including political science, economics, afetronomy, ,and managefneitt . 

To recapitulate: A skipped grades 7;. 9, 10, 12^ and 13. He uti- 
lized SMPY's f ast-marhematics class, the APP examination opportunity, - 
and college courses taken part-time. He' completed college in- 'only five- 
eighths of the usual time. '^t - / 

. B. B's Progress ^ ' ^ 

By contrast, B (born 10 July 195 ^) simply skipped grades- 2, 11, 12, 
and 13. ^ He took a college course e^^h semester and summer term from 

16, ■ , , , 
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the second ^semester of the eighth grade at age 12 onWard, entered Johns ' 

- ■ ** " 

Hopkins^with 39 college credits, and in six semesters is finishing his 
B.A. degree in electrical enginieering with emphasis on computers. 
During the two summers while in\college h^e did high-level research in 
major industries. His B.A. degree will' be due when he is 17 years 10 
/months old.* 

' V Note that was notr-^in ' aay >speciai-'mathe'matics classes, but instead " 
in regular collegfe ones after completing .only the first year pf^ high- ^ 
school algebra. Also, he did not attempt arty of the APP examinations, 
*but had completed two years of college chemistry be^re enrolling at 
Johns Hopkins. He skipped the second grade and spent three years in 
junior high school^, compared with A' s one, but got considerable released 
time from those studies^ in order to pursue college courses. 

Both of these young men are highly promising, though for different 
fields. Both are intellectually ^rilliant and powerfully motivated, of 
course, but they are hy no means unique, even in SMPY's experience. V 
What they did, or variations on it, can be accomplished by a consider- 
able number of mathematically highly apt. youths anywhere who also have 
excellent overall int el-lei tual ability. 

V. Conclusion 

Specialists in the education of mathematically talented youths' do - 
not have the resources with which to develop mathematics courses and \ 
curYic\ila. Instead, they must help such students use the^ best avail- 
able courses in wisely accelerative ways. Special mathematics curricula 
such as SMSG (School Mathematics Study 'Group) and CEMREL (Central Hid- 

■17. , . , . 
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.western Regional Educational Laboratory, Inc.) are designed for above- 

- ^ -f^ 

average students, ♦so at their regular pace they do not meet the 

. • •> ' 

needs of the mathematically most precocious youths well; Private 

schools' are not' In themselves a solution, either, though. the increased 

pace and stimulating competition within a selective school — whether 
» 

private- or public — can"^ be helpful. 
Except for Table 1, 
/vo attention has been given in this article to sex differences in 

mathematical aptitude and achievement, because that topic falls within 
• the scope of Lynn H. Fox's chapter in this volume. Utilizing the ma the- 
matical potentialities of women better is an important topic th^t V 
deserves far more research and development than it has yet received. 

One can sum up the situation by reaf f iraing 'that great mathemati- 
cal . reasoning ability at an early age is a resource of inestimable 
value to individuals and society, but only to the extent that its ex- 
pression is facilitated through the various subject-ma £%er fields for 
which it is relevant. The highly precocious mathematical reasoner does 
not need anything like the Procrustean fit of five or six school years 
of 180 periods each in which to progress from first-year high-school \ 
algebra through the high-school calculus. In fact, he/she is likely 
to bef hurt severely in mathematics by being forced to do so. That 

persistent finding by SMPY is not contradicted by any other ^ 
studie^ of which we are aware. 

It is high time that appropriate candidates for substantial accel-^ 
eration in mathematics ^nd related subjects be found, studied, and 
helped to move ahead fast and well'. Doing this recjuires far more in— 
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genuity, determination, and persistence than it does money. The proced- 
ures that SI'IPY recommends actually tend to save a school certain costs I 
of Instruction. A little special effort on behalf of the mathematically 
talented can easily yield -large outcomes. Precocious students, thely 
parents, and educator^ genuinely concerned with the students* educational 
and personal welfare can spark local efforts to provide the smorgasbord 
of educat;ionally accelerative opportunj^ties from which each such^youth 
needs freedom to choose over the years of school and college. "^^ 

Addendum Concerning Math ematics Education^^^- 
SMPY is not a curriculum-development project* Though I am ^ former 
high-school teacher of science and mathematics , and a Fellow of the American 
Statistical Association who has done postdoctoral work in "Statistics and 
mathematics at two great universities, it was' obviou§ from the beginning of 
SMPY that for us to become concerned with the develo^mept of special materi- 
als for the top one in 200 or so young mathematical reasoners would go far 
beyond our resources of personnel and money. We fully appreciate the impor 
tance of the various unified mathematics curricula that hard-working, in- 
sightful mathematics educators have devised and ^^^4 out. Nothing in the 
philosophy or practice of SMPY prevents our helping youths who reason ex- 
tremely well mathematically to move through a particular curriculum faster- 
than most of the other students in it do." Even in a mathematics program de- 
signed for the upper third or fourth of the age group, the mathematically 

*^ 

brilliant student is almost certain to move too slowly for his or her abili- 

" X ■ ^ ^ ' < \ ' 

ties unless special provisions are made. Perhaps in the standard algebra- 

geometry-trigonometry-knalytic geometry-calculus Aqiience it is somdrwhat 

easier t.(? determine what the exceptional student does and does noi: know, but 

the method of diagnostic testing followed by prescriptive teaching is just 

as applicable tc^ "modern math'* as it is to the older version. 

19 
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Table 1 



Mean Scores and Standard Deviations By Sex on SaT-M 
For the Four Talent 'Searches Held by SMPY to Date " 





* 

1972 


* 

1973 


1974* 


1976. 


Statistics 


Girls 


Boys 


Girls 


Boys 


Girls 


Boys 


Girls 


Boys 


Number ' 


173 


223 


416' 


537 


591 - 


:> '928 


. 366 


507 


Mean 


442 


501 


461 


518 


479 


513 


422 


459 


Std. Dev. 


84 


" 110 


82 


94 


77 


90 


65 


88 



Seventh and eighth gri^der^ and a few students in higher grades who 
were no older than age-in-girade eighth graders. ^ • ' ^ 



gra 



dis. 



Seventh graders, and a few seyenth-grade-age students in higher 
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, ■ 1976 MT SEARCH 

- ' Boys 

,■ li = 507 

'SAT-H)^16 ' 



AND 




HALES IN THE 1976 Talent Search who as /th graders (or under-age 'Sth graders) scored as 

HELL as or better than THB AVERAGE RANDOM SAMPLE llTlj AND 12tH GRADE MALE ON SAT-fl.AND 
AS KELL AS OR BETTER THAN THE AVERAGE RANDOM SAMPLE IItH AND 12tH GRADER IN GENERAL 

ontheSAH. ' , . , , . / 




' \ Fi6. 2; FENALES in the 19/6 Talent Search who as 7th -gradeis (or under-ase 8th graders) scored 

'< JS WELL AS'OR better THAN THE AVERAGE RANDOM SAMPLE UtH AND .IZtH GRADE' FEMALE ON S/ff-H ' 29 
ANDHS WELL AS OR BETTER THAN THE AVERAi3E RANDOM SAMPLE' IItH AND J2tH GRADER IN GENERAL ' 
■ ONm ■ . . ■ " : ^ ' / V - ' 

'eric .\ ■ ■ , .■ 



19/6 TALENT 

• Boys 



AND 




MALES IN THE 197f Talent Search who as /th graders (or under-age ^Sth graders) 

SCORED AS well AS , OR. better THAN THE 'AVERAGE COLLEGE-BOUND UtH AND '12tH GRADE ^ 
MALE ON SSJ-rt AND AS WELL AS OR BETTER THAN THE. AVERAGE COLLEGE-BOUND Uth AND 
IWgRADER IN GENERAL ON SAT-Vi. 




Fig. fl; FEfflLES in the 19/6 Talent Search who as /th graders (or uider-age 8th. 

■ graders) scored as well as or better than the AVERAGEjtOLLEGE-BOUND UtH 
AND 12TH.GRADE MALE ON SflT-N AND AS WEtiL AS OR BETTER THAN THE AVERAGE 
■', " ' COLLEGE-BOUND UtH AND12tH GRADER IN GENERAL ON S,ff-V. (ThE MALE NORMS - 
FOR SflT-N WERE USED' BECAUSE THEY ARE MORE STRINGENT.) , . 



